JP-A-2000-181414 



1/10 pages 



(1 1 publication number : 2000-1 81 41 4 

(43)Date of publication of application : 30.06.2000 



(51)Int.CI. 




G09G 3/36 






G02F 1/133 








G09G 3/20 




(21)Application number : 


10-359223 


(71)Applicant 


: CASIO COMPUT CO LTD 


(22)Date of filing : 


17.12.1998 


(72)Inventor : 


SASHITA HIDEKI 



(54) DISPLAY DRIVING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily conduct a special displaying 
in which a displaying is conducted in an arbitrary region of a screen 
without requiring a complex control. 

SOLUTION: A signal driver 10 transfers sampling start signals 
SSRT from a control circuit 4a by a shift register 4c. In 
accordance with the above, luminance signals of RGB colors 
supplied from an inversion amplifier are held by a sample-and-hold 
circuit 4e and outputted through an output buffer block 4f. The 
circuit 4a sets the bits of a memory register block 10a 
corresponding to the region to be displayed to 'High' in accordance 
with memory signals MEMORY 1 from a controller. In a shift 
register block 4d, only the bits (signal lines) corresponding to the 
memory cells that are set to 'High* of the block 10a are made 
effective. 
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* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 



2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Liquid crystal picture elements arranged at matrix form turned on and off by a driving signal 
impressed to two or more signal lines formed so that it might intersect perpendicularly with two or more 
scan lines and a scan line of this plurality to a liquid crystal panel which it has to predetermined timing. In a 
display drive which supplies a scanning signal to two or more scan lines, and supplies a display data signal 
to said two or more signal lines, By transmitting an output timing pulse with both sides of said two or more 
scan lines or two or more of said signal lines, and a shift register which crawls and has a number of stages 
corresponding to one [ a gap or ] line number, both sides of said scanning signal or a display data signal, A 
display drive, wherein it has a determination output timing pulse creating means for timing which crawls and 



JP-A-2000-181414 2/10 pages 

supplies a gap or one side and said output timing pulse creating means possesses a transmission range 
control means which controls the transmission range of an output timing pulse in said shift register. 
[Claim 2]The display drive according to claim 1, wherein said transmission range control means has a 
memory cell which sets up a transmission detour stage of said output timing pulse in said shift register. 
[Claim 3]Have said output timing pulse creating means, and a shift register which has a number of stages 
corresponding to said two or more numbers of scan lines with this shift register. The display drive 
according to claim 1 transmitting in order a scanning timing pulse which determines timing which supplies 
said scanning signal supplied to said two or more scan lines. 

[Claim 4]Have said output timing pulse creating means, and a shift register which has a number of stages 
corresponding to said two or more numbers of signal lines with this shift register. The display drive 
according to claim 1 transmitting in order a sampling timing pulse which determines timing which supplies 
said display data signal supplied to said two or more signal lines. 

[Claim 5]The display drive according to claim 1, wherein said transmissipn range control means has two or 
more memory cells and sets up a transmission detour stage of said scanning timing pulse in a shift register 
corresponding to said scan line according to each output level of a memory cell of this plurality. 
[Claim 6]The display drive according to claim 1, wherein said transmission range control means has two or 
more memory cells and sets up a transmission detour stage of said sampling timing pulse in a shift register 
corresponding to said signal line according to each output level of a memory cell of this plurality. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the display drive which drives a liquid crystal display panel. 
[0002] 

[Description of the Prior Art] Drawing 5 is a block diagram showing the partial composition of the display* 
drive which drives the conventional TFTHiquid-crystal display panel. In a figure, the liquid crystal display 
panel (LCD) 7, Two or more scan line and two or more signal lines which were formed in matrix form, It 
comprises a liquid-crystal-picture-elements electrode which was formed near [ intersection ] each [ of the 
scan line of this plurality, and two or more signal lines ] and which is turned on and off by a switching 
element and these switching elements, such as a thin film transistor (TFT). 

[0003]Display driving of the above-mentioned liquid crystal display panel is carried out by the signal driver 
4 and the scanning driver 5 to illustrate. The signal driver 4 supplies the luminance signal 8 of each RGB 
color to the signal line of LCD7 according to the horizontal control signal from the controller which is not 
illustrated. The scanning side driver 5 impresses a gate pulse to the scan line of LCD7 one by one 
according to the vertical control signal from the controller which is not illustrated. 

[0004]Here, drawing 6 is a block diagram showing the composition of the signal driver 4 mentioned above. 
In drawing 6 , the signal driver 4 comprises the control circuit 4a, the multiplexer 4b, the shift register block 
4c, the level-shifter block 4d, the sample hold circuit 4e, and the output buffer block 4f. The control signal 
from the controller which does not illustrate the control circuit 4a 0 [ MP/TH and ] According to MP/1.5, 
MODE, STH, CL, INH, and RESET, Control signal CS is supplied to the multiplexer 4b, start signal SSRT 
and the dot clock DCK are supplied to the shift register 4c, the level switching signal HCNT is supplied to 
the sample hold circuit 4e, and clear signal CLR and the output enable signal OE are supplied to the output 
buffer block 4f. 
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[0005]According to control signal MP/TH and control signal CS generated according to MP/1.5, the 
multiplexer 4b performs filtering processing to the luminance signal 19 of each RGB color, and supplies it to 
the sample hold circuit 4e one by one. The shift register block 4c is transmitted one by one, and is supplied 
to the level-shifter block 4d while it incorporates start signal SSRT according to the dot clock DCK. The 
output signal of the shift register block 4c is changed into the signal level of a drive system from the signal 
level of a signal-processing system, and the level-shifter block 4d outputs it. 

[0006]The sample hold circuit 4e follows the output of a level-shifter block, and samples and holds the 
luminance signal 19 of R, G, and B each color to predetermined timing. While the output buffer block 4f 
supplies the output signal of the sample hold circuit 4e to two or more signal lines of LCD7 according to 
the output enable signal OE, According to the clear signal CLR, a signal line is grounded at the time of the 
start of each horizontal scanning period (or pull-up), and the electric charge currently held at liquid crystal 
capacity is discharged (or charge). 

[0007]Next, drawing 7 is a block diagram showing the composition of the scanning driver 5. In the figure, 
the scanning driver 5 comprises the control circuit 5a, the shift register block 5b, and the output buffer 
block 5c. The control circuit 5a supplies standard shift timing signal STS generated based on gate start 
signal GSRT and gate clock signal GPCK to the shift register block 5b according to the control signal 
(MODE, GSRT, GPCK) from the controller which is not illustrated. Based on standard shift timing signal 
STS, the shift register block 5b generates a shift pulse signal one by one, and supplies it to the output 
buffer block 5c. The output buffer block 5c impresses the output signal of the shift register block 5b to the 
scan line of LCD7, and carries out the horizontal scanning of two or more scan lines one by one. 
[0008]Also in any of the signal driver 4 and the scanning driver 5 with the conventional display drive 
mentioned above, Only have one step of shift register blocks 4c and 5b, and the signal driver 4, 
Transmitting gate start signal GSRT one by one by the shift register block 4c according to a shift clock, 
similarly, the scanning driver 5 is transmitting a sampling pulse one by one by the shift register block 5b, 
and has composition on which LCD7 is displayed. 
[0009] 

[Problem(s) to be Solved by the Invention] By the way, in the display drive by conventional technology. In 
[ in the signal driver 4, if gate start signal GSRT is inputted, will scan a scan line sequentially, and ] the 
scanning driver 5, At the time of a letter box display which is displayed only on the arbitrary fields of LCD7 
since the sampling pulse was only transmitted one by one, etc. When displaying only on the staging area of 
a screen, gate start signal GSRT had to be wound rapidly till the required place according to gate clock 
signal GPCK, or the transmission range of a sampling pulse had to be restricted, and there was a problem 
that control became complicated. 

[0010]Then, an object of this invention is to provide the display drive which can perform without 
complicated control easily the special display which displays only the arbitrary area of a screen. 
[0011] 

[Means for Solving the Problem]A display drive by the invention according to claim 1 for the above- 
mentioned purpose achievement, Liquid crystal picture elements arranged at matrix form turned on and off 
by a driving signal impressed to two or more signal lines formed so that it might intersect perpendicularly 
with two or more scan lines and a scan line of this plurality to a liquid crystal panel which it has to 
predetermined timing. In a display drive which supplies a scanning signal to two or more scan lines, and 
supplies a display data signal to said two or more signal lines, By transmitting an output timing pulse with 
both sides of said two or more scan lines or two or more of said signal lines, and a shift register which 
crawls and has a number of stages corresponding to one [ a gap or ] line number, both sides of said 
scanning signal or a display data signal, Yes, it has a determination output timing pulse creating means for 
timing which supplies a gap or one side, and said output timing pulse creating means is characterized by 
providing a transmission range control means which controls the transmission range of an output timing 
pulse in said shift register. 

[0012]It may be made to have a memory cell which sets up the transmission detour stage of said output 
timing pulse [ in / in / like / the display drive according to claim 1 / in said transmission range control 
means / said shift register ] according to claim 2 as a desirable mode, for example. 

[0013]In the display drive according to claim 1, as a desirable mode, for example like a statement to claim 3 
said output timing pulse creating means, It has a shift register which has a number of stages corresponding 
to said two or more numbers of scan lines, and may be made to transmit in order a scanning timing pulse 
which determines timing which supplies said scanning signal supplied to said two or more scan lines with 
this shift register. 

[0014]In the display drive according to claim 1, as a desirable mode, for example like a statement to claim 4 
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said output timing pulse creating means, It has a shift register which has a number of stages corresponding 
to said two or more numbers of signal lines, and may be made to transmit in order a sampling timing pulse 
which determines timing which supplies said display data signal supplied to said two or more signal lines 
with this shift register. 

[0015]In the display drive according to claim 1, as a desirable mode, for example like a statement to claim 5 
said transmission range control means, It has two or more memory cells, and may be made to set up a 
transmission detour stage of said scanning timing pulse in a shift register corresponding to said scan line 
according to each output level of two or more of said memory cells. 

[0016]In the display drive according to claim 1, as a desirable mode, for example like a statement to claim 6 
said transmission range control means, It has two or more memory cells, and may be made to set up a 
transmission detour stage of said sampling timing pulse in a shift register corresponding to said signal line 
according to each output level of two or more of said memory cells. 
[0017] 

[Embodiment of the Invention] Hereafter, an embodiment of the invention is described with reference to 
drawings. 

A. The lineblock diagram 1 of 1st embodiment A-1. a 1st embodiment is a block diagram showing the 
composition of the liquid crystal display by the embodiment of this invention. The same numerals are 
attached to the portion corresponding to drawing 5 , and explanation is omitted. The RGB decoder 1 in a 
figure The luminance signal and Horizontal Synchronizing signal H of each RGB color. Vertical 
Synchronizing signal V is generated from a composite video signal, the luminance signal of each RGB color 
is outputted to the inverting amplifier 3, and Horizontal Synchronizing signal H, Vertical Synchronizing 
signal V, and the composite synchronizing signal CSY are outputted to the controller 2. 
[001 8] According to Horizontal Synchronizing signal H and Vertical Synchronizing signal V, and the 
composite synchronizing signal CSY, a horizontal control signal is supplied to the signal driver 10, it 
supplies a vertical control signal to the scanning side driver 11, and the controller 2 supplies inversion- 
signals FRP to the inverting amplifier 3 and the amplifier 6. Starting this invention, the controller 2 supplies 
memory signal MEMORY1 for displaying an image only on the arbitrary fields of LCD7, and MEMORY2 to 
the signal driver 10 and the scanning side driver 1 1, respectively. The inverting amplifier 3 amplifies and 
outputs the signal level of the luminance signal of each RGB color with a positive or negative amplification 
factor according to inversion-signals FRP supplied from the controller 2. 

[0019]The signal driver 10 supplies the luminance signal 8 of each RGB color supplied from the inverting 
amplifier 3 to the signal line of LCD7 according to a horizontal control signal. At this time, the luminance 
signal 8 of each RGB color is supplied only to the signal line beforehand set up according to the above- 
mentioned memory signal MEMORY1. The scanning side driver 1 1 impresses a gate pulse to the scan line 
of LCD7 one by one according to the vertical control signal from the controller 2. At this time, a gate pulse 
is supplied only to the scan line of LCD7 beforehand set up according to the above-mentioned memory 
signal MEMORY2 like the above-mentioned signal driver 10. The amplifier 6 reverses the polarity of the 
common voltage Vcom impressed to LCD7 according to inversion-signals FRP supplied from the controller 
2. 

[0020] A-2. the composition of a signal driver — here explains the composition of the signal driver 4 in 
connection with operation of this embodiment. Drawing 2 is a block diagram showing the composition of the 
signal driver 10. The same numerals are attached to the portion corresponding to drawing 7 , and 
explanation is omitted. In the figure, the signal driver 10 comprises the control circuit 4a, the multiplexer 
4b, the memory register block 10a, the shift register block 4c, the level shift block 4d, the sample hold 
circuit 4e, and the output buffer flocks 4f. In this embodiment, the memory register block 10a was newly 
added, and is the same as what is shown in drawing 7 about other composition. It is the same as what is 
shown in drawing 7 also about control signals other than memory signal MEMORY1. The memory register 
block 10a comprises a memory cell for several signal-line minutes, and decides which signal line to validate 
from the state of a memory cell. The control circuit 4a sets up the state of the memory cell of the above- 
mentioned memory register block 10a according to memory signal MEMORY1 from the controller 2. 
[0021]The signal driver 10 transmits sampling start signal SSRT from the control circuit 4a with the shift 
register 4c, According to this, the luminance signal 8 of each RGB color supplied from the inverting 
amplifier 3 is held by the sample hold circuit 4e, and it outputs via the output buffer block 4f. The control 
section 4a sets the bit of the memory register block 10a corresponding to the field which should be 
displayed as "High" according to memory signal MEMORY1 from the controller 2. In the shift register block 
4d, only the bit (signal line) corresponding to the memory cell set as "High" of the above-mentioned 
memory register block 10a becomes effective to transmission of the above-mentioned sampling start signal 
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SSRT. ' 

[0022]A-3. The composition, next drawing 3 of a scanning driver are a block diagram showing the 
composition of a scanning driver. The same numerals are attached to the portion corresponding to drawing 
8, and explanation is omitted. In the figure, the scanning driver 1 1 comprises the control circuit 5a, the 
memory register block 11a, the shift register block 5b, and the output buffer block 5c. In this embodiment, 
like the signal driver 10, the memory register block 1 1a was newly added, and is the same as what is shown 
in drawing 8 about other composition. It is the same as what is shown in drawing 8 also about control 
signals other than memory signal MEMORY2. The memory register block 11a comprises a memory cell for 
several scan line minutes, and decides which scan line to validate from the state of a memory cell. The 
control circuit 5a sets up the state of the memory cell of the above-mentioned memory register block 11a 
according to memory signal MEMORY2 from the controller 2. 

[0023]The scanning driver 1 1 transmits standard shift timing signal STS from the control circuit 5a by the 
shift register block 5b, generates a shift pulse signal one by one, and outputs it via the output buffer block 
5c, The control section 5a sets the bit of the memory register block 1 1 a corresponding to the field which 
should be displayed as "High" according to memory signal MEMORY2 from the controller 2. In the shift 
register block 5b, only the bit (signal line) corresponding to the memory cell set as "High" of the above- 
mentioned memory register block 1 1a becomes effective to transmission of said shift timing signal STS. 
[0024]A-4. The lineblock diagram 4 of a memory register block and a shift register block is a circuit 
diagram showing the composition of the memory register block 10a (1 1a) of the signal driver 10 and the 
scanning driver 1 1 which were mentioned above, and the shift register block 4c (5b). In the following 
explanation, with the signal driver 10 and the scanning driver 11, since the composition of the memory 
register block 10a (1 1a) and the shift register block 4c (5b) is almost the same, What is necessary is to 
explain the signal driver 10 and just to mainly refer to the numerals in a parenthesis for the scanning driver 
11. 

[0025]In a figure, the memory register block 10a (1 1a), In [ comprise the 1-bit memory cell 15-1 by which 
cascade connection was carried out several signal-line minutes (several scan line minutes) - 1 5-n, and ] 
each memory cell 15-1 - 15-n, The memory cell corresponding to "High" and the pixel row (pixel row) 
which is not displayed in the memory cell corresponding to the pixel row (pixel row) which should be 
displayed on a vertical-retrace-line period is set as "Low" by memory signal MEMORY1 (MEMORY2). The 
state ("High" or "Low") where it was set as each memory cell 15-1 - 15-n, Switch SWA1 provided in the 
input edge of the flip-flops FF1-FFn with which the shift register block 4c (5b) corresponds - SWAn, And it 
is supplied as switch SWB1 inserted in the bypass of the flip-flops FF1-FFn - an ON-and-OFF control 
signal of SWBn. 

[0026]The shift register block 4c (5b), In order to transmit start signal SSRT (standard shift timing signal 
STS) one by one according to the clock DCK, Comprise the flip-flops FF1-FFn by which cascade 
connection was carried out, and between each input edge and outgoing end of the flip-flop of the preceding 
paragraph, While switch SWA1 - SWAn are inserted, switch SWB1 - SWBn are inserted in the bypass which 
connects the input edge and outgoing end of a self-flip-flop. 

[0027]If this switch SWA1 - SWAn will be in an ON state if the output of a corresponding memory cell 
serves as "High", and they serve as "Low", they will be in an OFF state. If switch SWB1 - SWBn will be in 
an OFF state if the output of a corresponding memory cell serves as "High", and they serve as "Low", 
they will be in an ON state. Namely, when the output of a corresponding memory cell is "High." Since ON 
state and switch SWB1 - SWBn will be in an OFF state in switch SWA1 - SWAn, the flip-flops FF1-FFn 
output start signal SSRT (standard shift timing signal STS) from the preceding paragraph to the latter part 
according to the clock DCK. On the other hand, when the output of a corresponding memory cell is "Low." 
OFF state and switch SWB1 - SWBn bypass the flip-flop with which start signal SSRT (standard shift 
timing signal STS) from the preceding paragraph corresponds since it will be in an ON state (detour), and 
switch SWA1 - SWAn are supplied to the flip-flop of the next step. By the above-mentioned composition, 
it is transmitted only to the flip-flop corresponding to the memory cell which set up "High" by start signal 
SSRT (standard shift timing signal STS), and by it. Since a status signal (it is a scanning signal only to a 
pixel row) is supplied only to a corresponding pixel row, it becomes possible to set up a viewing area 
arbitrarily. 

[0028]B. Explain operation of an embodiment, next the operation of an embodiment mentioned above. LCD 
controller 2 supplies memory signal MEMORY1 (MEMORY2) predetermined to the signal driver 10 and the 
scanning side driver 11 during the vertical retrace line. In the signal driver 10 and the scanning side driver 
1 1. Respectively, the memory cell corresponding to "High" and the pixel row (pixel row) which is not 
displayed for the memory cell corresponding to the pixel row which should be displayed is set as "Low" by 
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the control circuits 4a and 5a to the memory cell 1 5—1 in the memory register blocks 10a and 1 1a - 15-n. 
[0029]In the shift register blocks 4c and 5b t switch SWA1 corresponding to the memory cell set as "High" 
- SWAn An ON state, Switch SWB1 - SWBn will be in an OFF state, and, in switch SWA1 corresponding to 
the memory cell set as "Low" - SWAn, OFF state and switch SWB1 - SWBn will be in an ON state. 
[0030]Switch SWA1 - SWAn by an ON state by this to the flip-flops FF1-FFn switch SWB1 - whose SWBn 
(s) are OFF states. The output from the flip-flop of the preceding paragraph is supplied, and the output 
from the flip-flop of the preceding paragraph is not supplied to the flip-flops FF1-FFn switch SWB1 - 
whose SWBn(s) switch SWA1 - SWAn are ON states in an OFF state. 

[0031]Namely, in the signal driver 10, sampling start signal SSRT from the control circuit 4a is transmitted 
by effective flip-flop FF of the shift register 4c, According to this, the luminance signal 8 of each RGB 
color supplied from the inverting amplifier 3 is held by the sample hold circuit 4e, and it outputs to the 
signal line of LCD7 via the output buffer block 4f. In the scanning driver 1 1, standard shift timing signal STS 
from the control circuit 5a is transmitted by effective flip-flop FF of the shift register block 5b, a shift 
pulse signal is generated one by one, and it outputs to the scan line of LCD7 via the output buffer block 
5c. 

[0032]Therefore, the luminance signal 8 of each RGB color is supplied only to the signal line of LCD7 
corresponding to the memory cell set as "High", and a shift pulse signal is supplied only to the scan line of 
LCD7 corresponding to the memory cell set as "High." Therefore, it becomes possible to perform easily 
without complicated control a letter box display etc. which are displayed only on the arbitrary fields of 
LCD7. It becomes possible to use one driver for the drive of the panel of various pixel numbers. In said 
example although the number of the memory cells in a transmission range control means is the number of 
signal lines or the number of scan lines, and the same number, It may be made for the number of memory 
cells to differ from the number of signal lines by making the detour number of stages of the output timing 
pulse per [ in said shift register ] 1 bit of memory cells into plurality. 
[0033] 

[Effect of the Invention]According to the invention according to claim 1 , by an output timing pulse creating 
means. With the both sides of two or more scan lines or two or more signal lines, and the shift register 
which crawls and has a number of stages corresponding to one [ a gap or ] line number. When transmitting 
in order the both sides of said scanning signal or a display data signal, and the output timing pulse which 
determines the timing which crawls and supplies a gap or one side, by a transmission range control means. 
Since the transmission range of the output timing pulse in said shift register was controlled, the advantage 
that the special display which displays only the arbitrary area of a screen can be easily performed without 
complicated control is acquired. 

[0034]Since it was made to have a memory cell which sets up the transmission detour stage of said output 
timing pulse in said shift register in said transmission range control means according to the invention 
according to claim 2, The advantage that the special display which displays only the arbitrary area of a 
screen can be easily performed without complicated control is acquired. 

[0035]According to the invention according to claim 3, by said output timing pulse creating means. Since 
the scanning timing pulse which determines the timing which supplies said scanning signal supplied to said 
two or more scan lines with the shift register which has a number of stages corresponding to said two or 
more numbers of scan lines was transmitted in order, The advantage that the special display which displays 
only the arbitrary area of a screen can be easily performed without complicated control is acquired. 
[0036]According to the invention according to claim 4, by said output timing pulse creating means. With the 
shift register which has a number of stages corresponding to said two or more numbers of signal lines. 
Since the sampling timing pulse which determines the timing which supplies said display data signal supplied 
to said two or more signal lines was transmitted in order, the advantage that the special display which 
displays only the arbitrary area of a screen can be easily performed without complicated control is 
acquired. 

[0037]According to the invention according to claim 5, by said transmission range control means. Since the 
transmission detour stage of said scanning timing pulse in the shift register corresponding to said scan line 
was set up according to each output level of two or more memory cells, The advantage that the special 
display which displays only the arbitrary area of a screen can be easily performed without complicated 
control is acquired. 

[0038]According to the invention according to claim 6, by said transmission range control means. Since the 
transmission detour stage of said sampling timing pulse in the shift register corresponding to said signal line 
was set up according to each output level of two or more memory cells, The advantage that the special 
display which displays only the arbitrary area of a screen can be easily performed without complicated 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the composition of the display drive by the embodiment of this 
invention. 

[Drawing 2] It is a block diagram showing the abbreviated composition of a signal driver. 

[Drawing 3] It is a block diagram showing the abbreviated composition of a scanning driver. 

[Drawing 4] It is a circuit diagram showing the composition of a memory register block and a shift register 

block. 

[Drawing 5] It is a block diagram showing the partial composition of the display drive which drives the 
conventional TFTHiquid-crystal display panel. 

[Drawing 6] It is a block diagram showing the composition of the signal driver in the conventional display 
drive. 

[Drawing 7] It is a block diagram showing the composition of the scanning driver in the conventional display 
drive. 

[Description of Notations] 

1 RGB decoder 

2 Controller 

3 Inverting amplifier 

4c Shift register block (a shift register, an output timing pulse creating means, sampling timing pulse 

creating means) 

4e Sample hold circuit 

4f output buffer block 

5b Shift register block (a shift register, an output timing pulse creating means, scanning timing pulse 

creating means) 

5c Output buffer block 

6 Amplifier 

7 LCD 

10 Signal driver 

1 1 Scanning driver 

10a memory register block (transmission range control means) 
11a memory register block (transmission range control means) 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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